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Abstrak— In Indonesia, the Institute of Food and Drug 
Administration (LPPOM) MUI is the official institution that 
provides information about halal products.  However, the 
lack of information is provided on the website. Halal 
Nutrition Food is an application that has a function to 
facilitate the search for halal products that are incorporated 
in an integrated database in the form of Linked Open Data. 
To improve the searching features, we exploit BM25F. 
BM25F can process structured documents such as instances 
in RDF. The BM25F return the answer based on four fields: 
product name, manufacturer name, product ID and 
ingredient name. The weight of each field is calculated using 
the Analytic Hierarchy Process (AHP) where the product 
name gets the highest weight value. The number of keywords 
and the keywords occurrences influence the score of query 
results. 
 
Kata kunci— Halal, BM25F, Linked Open Data, AHP 
I. INTRODUCTION 
Indonesia is one of the largest Muslim-majority 
countries in the world. Percentage of Indonesian Muslims 
reach up to 12.7% of the world's population. Of the 205 
million Indonesians, it is reported that at least 88.1 % are 
Muslims[1]. In Islam, a Muslim must consider a halal 
status of food and beverages consumed, therefore the 
Indonesian government established an institution to 
examine the status of halal food product in Indonesia. The 
Indonesian Institute of Food Supervision, Drugs and 
Cosmetic of the Indonesian Ulama Council (LPPOM MUI) 
is an institution under the ministry of religious affairs. The 
institution issues halal certificates for food, products and 
cosmetics.  Apart from releasing halal certificates, 
LPPOM MUI is also responsible for providing halal 
products information both through the offline and online 
channel. Currently, LPPOM MUI provides halal product 
information through a website that can be accessed a 
website at http://halalmui.org.  Users can search for a 
halal certificate of a product or company on the website. 
Furthermore, they can download the list of halal certified 
products in Portable Document Format (PDF).  The lack 
of information is provided with both website and PDF file 
since they only present the certificate number, the 
manufacturer, and the validity period of the halal product.   
Therefore, Fatawi and Rakhmawati developed the Halal 
Nutrition Food where people can search for halal products 
that have been certified by the MUI[2]. The previous 
application exploits Linked Data[3] technology such as 
RDF[4] as a standard for data format and SPARQL[5] for 
searching any information about halal products and 
ingredients. In this work, we enhance the search feature in 
the application by using Okapi BM25F[6]. BM25F is an 
extension algorithm of BM25[7] which is intended for 
structured processing documents, such as RDF format.  
The BM25 algorithm lists the documents based on query 
terms that appear in each document collection. In this way, 
a user can retrieve not only a product, but he can also 
obtain related manufacture and ingredients based on his 
keywords. The contributions of this work can be listed as 
follows: 
1. Propose BM25F for searching a halal product, 
manufacture and ingredients.  Note that, our 
system does not rank a level of halal of a product 
2. Develop a searching architecture for halal 
domain 
3. Assign a list of weights for each field for 
searching halal stuff. 
The remainder of this paper are explained as follows:  
Section 2 describes the related works in BM25 
implementation, Section 3 explains the System 
architecture; Section 4 describes our methodology; 
Section 5 contains a discussion of the results obtained 
along with theoretical and practical implications, and 
Section 5 concludes our work. 
II. RELATED WORKS 
BM25 is one of the notable ranking methods in 
information retrieval which based on probabilistic 
retrieval framework [7]. The method has been 
implemented in multiple domains such as Indonesian Text 
Search Engines [8], scientific ranking [9], and mutant 
recovery search [10].  Regarding product search, BM25 is 
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used for searching a product deal [11], finding related 
products on Twitter [12] and E-commerce [13][14].   
BM25F is also considered in semantic web data which 
data is stored in RDF format. The BM25F was initially 
implemented in the semantic web by Perez-Aguera et al 
[15]. After that, several similar works attempted to 
improve the performance of BM25F on semantic search 
[16][17][18]. In this paper, we exploit BM25F for 
searching related halal products. 
Analytic Hierarchical Process (AHP)[19] was used for 
ranking items in multiple domains. The ranking of local 
governments for solid water treatment [19] and open data 
portal [23] is based on AHP.  The performance of a set of 
the website in a certain domain [21] and media tourism 
websites [22] are compared by using AHP. 
III. SYSTEM DESIGN 
A. System Architecture 
The web application is built with Laravel 
(https://laravel.com/) where MySQL 
(https://www.mysql.com/) as the data storage. Although 
the application is based on RDF, MySQL is required for 
storing data from an user.  Product name, product code, 
manufacturer name and ingredient name are indexed in 
Apache Solr (http://lucene.apache.org/solr/). The Apache 
Solr receives a set of keywords as an incoming query and 
then returns the answer to the Web application. The detail 
of our system architecture is displayed in Figure 1. 
 
Figure 1. System architecture 
B. BM25F 
OKAPI (Online Keyword Access to Public Information) 
BM25 is a search results weighting model developed by 
City University London based on a basic probabilistic 
model that ranks documents in descending order of 
relevance for a document to the information needed. 
Okapi BM25 ranks documents based on probability and 
uses term frequency to rank similarity. The ranking 
formula on BM25F based on Pérez-Iglesias [15] is as 
follows: 
 
Where: 
 R (q, d) is a query ranking q in document d 
(value BM25F). 
 t is the term obtained from the query. 
 d is a document, in RDF document means 
instance 
 k1 is a constant that can regulate the growth of 
non-linear term frequencies. 
 idf (t) is the idf value obtained from the 
following calculation: 
 
 
Where: 
 N is the total number of documents.  
 df (t) is the number of documents that have terms 
t. 
  
weight (t, d) is the weight of the term t in document d 
which is get from the calculation: 
 
 
Where: 
 c is a field in a document consisting of object-
object predicates. 
 d is a document, in RDF the document means an 
instance. 
 Occurs(t,c,d) is the appearance of the term t in 
field c in the document d. 
 Boost(c) is the boost factor given to field c. 
 bc is a constant based on the length of field c. 
 lc is the length of the field c. 
 avlc is the average length from field c. 
 
C. RDF 
The Resource Description Framework (RDF) is a 
framework for retrieving information from data sources. 
These sources can be anything, including documents, 
people, physical objects, and abstract concepts. RDF 
appears now where the Web needs to be processed by the 
application, not just to be displayed. RDF provides a 
common framework for informing data so that data 
exchange between applications can be carried out without 
losing its real meaning. 
D. AHP 
Analytic Hierarchical Process (AHP) is a process that 
carries out a justification process for several criteria. AHP 
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was developed by Thomas Saaty in 1980 with an 
approach that breaks complex problems into problems that 
are arranged hierarchically. 
AHP can be used to evaluate several criteria that can 
help in later decision making. In this study, the use of 
AHP is used to determine the boost value for each field in 
Solr collection The steps taken to calculate AHP are as 
follows: 
1. Identify criteria to be used in research. In this 
study, there are four criteria to be calculated, 
namely Product Code, Product Name, 
Manufacturer Name, and Name of product. 
2. Create a matrix of n x n, where n is the criteria to 
be weighted later. 
3. Perform pairwise-comparison process. 
4. Aggregate each column using sum operation 
5. Normalize the aggregation values. 
IV. METHODOLOGY 
In order to determine the weight value of Product name, 
product code, manufacturer name and ingredient name 
field, we use the Analytic Hierarchical Process (AHP)[19] 
for calculating the rank of each field. A questionnaire was 
distributed to 136 respondents. The respondent must select 
a value from one to nine, where one value is evenly 
important and nine value is the most important. The 
questionnaire can be found at appendix. The AHP 
calculation generates the field weights in Table 1.  Based 
on the questionnaire results, Consistency Ratio (CR) is 
37.5% which is not acceptable since it is higher than 10% 
[20]. 
 
TABEL I 
WEIGHT AND RANK FIELDS BEFORE ADJUSTMENT 
Field Weight Rank 
Product ID 3.4 4 
Product Name 63.5 1 
Manufacturer 
Name 
9.1 3 
Ingredients 24 2 
 
Therefore, the results are adjusted to generate less CR 
value as seen in Table 2.  After the adjustment, the CR 
value is getting down to 4.6%, but the rank of fields is the 
same as before. 
TABEL III 
WEIGHT AND RANK FIELDS AFTER ADJUSTMENT 
Field Weight Rank 
Product ID 4.7 4 
Product Name 63.5 1 
Manufacturer 
Name 
9.8 3 
Ingredients 22 2 
 
The weight of each field will determine the answer of 
the query.  The product name is the highest weight among 
the fields, followed by ingredient name, manufacturer 
name and product name. 
 
 
 
 
 
Figure 2. Screenshot of system returning the answer of a query 
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V. RESULTS AND DISCUSSION 
Figure 2 shows our system returning the relevance 
products when “Susu sugar milk Ultra” (in Bahasa 
Indonesia) sends to the system.  The keywords were 
distributed among three fields as seen in Table 3.  Each 
keyword generally occurs in two fields except sugar. 
 
TABLE III 
THE DISTRIBUTION OF QUERY KEYWORDS. 
Keyword Product 
ID 
Product 
Name 
Manufa
cturer 
Name 
Ingredients 
Susu  *  * 
Sugar    * 
Milk  *  * 
ultra  * *  
 
Next, we test different numbers of keywords. Table 3 
shows the rank results, keywords occurrences and BM25F 
scores — the more keywords delivered to the system, the 
higher the score of BM25F. The number of keywords 
occurrences has an impact on the score as well.    
 
TABLE 4 
EVALUATION RESULT FOR DIFFERENT NUMBERS OF KEYWORDS 
 
Queries Rank #Keyword BM25F 
Code name man
ufac
ture 
ingre
dient 
Good 
1 0 1 1 0 2.218 
2 0 1 0 0 2.192 
3 0 1 0 0 2.192 
Milk 
Coklat 
1 0 2 0 1 5.816 
2 0 1 0 2 5.648 
3 0 1 0 1 5.648 
Roma 
Mayora 
Biskuit 
1 0 2 1 0 8.589 
2 0 2 1 0 8.589 
Susu 
sugar 
milk 
ultra 
1 0 3 1 3 12.06 
2 0 1 1 2 10.13 
VI. CONCLUSION 
We have presented our system for searching a halal 
product using BM25F and AHP.  BM25F is used for 
ranking relevance products based on the query keywords, 
while AHP determines the weight of fields. The product 
name is the highest weight among the fields, followed by 
ingredient name, manufacturer name and product name.  
The number of keywords and the keywords occurrences 
influence the score of query results. 
For further research, the search query logs can be 
determined which fields should be given the highest 
weight value so that the search results are more relevant. 
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